Steroid hormones, including those produced by the gonads and the adrenal glands, are known to 2 influence brain development during sensitive periods of life. Until recently, most brain 3 organisation was assumed to take place during early stages of development, with relatively little 4 neurogenesis or brain re-organisation during later stages. However, an increasing body of 5 research has shown that the developing brain is also sensitive to steroid hormone exposure 6 during adolescence (broadly defined as the period from nutritional independence to sexual 7 maturity). In this review, we examine how steroid hormones that are produced by the gonads and 8 adrenal glands vary across the lifespan in a range of mammalian and bird species, and we 9 summarise the evidence that steroid hormone exposure influences behavioural and brain 10 development during early stages of life and during adolescence in these two taxonomic groups. 11
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). These observations fit with the developmental hypothesis, as precocial and semi-2 precocial species have behavioural mechanisms (e.g. moving away from stressors) to respond to 3 the physiological changes in HPA activity. Thus, the timecourse of HPA reactivity differs 4 markedly between altricial and precocial mammals (Matthews, 2002) . In birds, the pattern is 5 more mixed; some precocial species appear to lack an SHRP (e.g., wood ducks, Aix sponsa: stress-induced CORT levels gradually increase during the period between hatching and fledging 4 (Wada, 2008) , with fairly stable levels after this; however, some studies showing an exaggerated 5 HPA activity during this adolescent period compared to adulthood (e.g., American kestrels, 6
Falco sparverius: Love et al., 2003), whilst others suggest no real variation in basal levels over 7 time (e.g. zebra finch: Wada et al., 2009 ). Thus, several species (both altricial and precocial) 8 exhibit pronounced stress-induced HPA activity during the adolescent period, although this 9 effect is not consistently reported and could depend upon the type of stressor experienced. 10 
11
Interactions between HPG and HPA axes 12
Both the HPG and HPA axes undergo considerable development during prenatal and postnatal 13 life, and these systems appear to share similar developmental trajectories during some periods 14 and to act antagonistically at other times. These correlations are perhaps unsurprising, as there is 15 a large body of literature showing a significant number of complex interactions between these 16 two neuroendocrine axes (Viau, 2002; Young et al., 2008; Walker and McCormick, 2009 ). For 17 example, it is widely accepted that, in a range of taxa, CRH and glucocorticoids directly inhibit 18
GnRH secretion in the hypothalamus, LH secretion in the pituitary and, to a lesser extent, steroid 19 hormone synthesis in the gonads (Tilbrook et al., 2000) , and this is thought to be the primary 20 route for reproductive suppression during stressful events (Rivier and Rivest, 1991; Tilbrook et 21 al., 2000) . During adolescence, when HPG functioning is starting to reach a peak, it would 22 therefore be advantageous to reduce stress-induced glucocorticoid release to facilitate normal 23 reproductive development. male and female adolescents, as a result of sex differences in circulating gonadal hormone levels 25 14 and prior organisational effects of gonadal hormones on brain development (McComick and  1 Mathews, 2007). Adolescent stress could to be particularly impactful in species in which the 2 HPA is hyper-reactive during adolescence. However, species in which the HPA axis is 3 dampened during adolescence are also likely to be susceptible to stress effects, particularly the 4 regulatory feedback mechanisms, such as GR and MR; glucocorticoid levels can become 5 elevated even during the well characterised post-natal SHRP in altricial rodents, and significant 6 stress could thus potentially impact on brain development during later stages of dampened HPA 7 activity. In the next section, we explore the evidence for the effects of adolescent stress on a 8 range of behavioural and neural traits, and examine whether such effects differ between the 9 sexes. 10 
Effects of adolescence stress on behavioural and brain development 12 reported to have long-term, negative impacts on spatial cognition; for example, rats that were 10 exposed to daily physical stressors during adolescence exhibited poorer performance on a water 11 maze when tested in adulthood compared to controls, while performance on other memory tasks 12 was unaffected, and stress-exposed males exhibit reduced hippocampal volume (Isgor et al., 
